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ABSTRACT

Experiment was conducted at Giza governorate during two successive
seasons 2002 /2001 and 2001 / 2002 to study the effect of Gibberellic acid (GA3) on
earliness, carbohydrates, total nitrogen, soluble solids, total acidity, sugar fractions
and Inulin. The obtained data indicated that treatment with GA3 increased the
population of Aphis gossypii Glover; Myzus persicae Sulzer ; Bemisia tabaci Genn.
Paradoxically the population of Acanthiophilus helianthi Rossi and Thrips tabaci Lind.
was decreased. GA3 gave a highly significant in earliness of blooming; early and totai
yield and carbohydrate fractions in growing shoots in both seasons. Also, reducing
and total sugar percentages were increased.

" On the other hand, C/N ratio; total nitrogen content in leaf, total soluble
solids; acidity; inulin and non reduced sugar were no affected for both early and total
yield.

INTRODUCTION

Globe artichoke (Cynara scolymns L) is becoming one of the most
important vegetable crops grown for both local consumption and export
Mansour, (1983) . The mostimportant pests are the piercing sucking ones,
aphids (Aphis gossypii Glover, Myzus persicae (Sulz.)) white fly (Bemisia
tabaci Genn.), thrips (Thrips tabaci Lind.) and artichoke fly (Acanthiophilus
helianthi Rossi ) Bitton and Nakash (1986) ; Goh and Lange (1989) ; Howard
et al (1994); Sengonca et a/ (2001) and Schrameyer (2002).

Gibberellic acid is a plant hormones which causing earliness of
flowering heads and maturity of artichoke, Pochard (1964) Snyder et a/
(1971) ; Foury et al (1977) and Mansour (1983). The present study was
carried out at Giza governorate to evaluate the effect of GA3 (Gibbereliic acid
) on the biochemical composition of artichoke plant and the side effect on the
above mentioned pests.

MATERIALS AND METHODS

Experiment was carried out at Nahia district, Giza, Governorate
during plantation of the two successive seasons 2000 / 2001 and 2001 /
2002. An area of Vi feddan was cultivated with Artichoke the French variety
cultivar on August 15" during the two seasons, respectively. Treatment was
sprayed GA3 (at the rate of 20 PPM ) twice at 15 days intervals starting two
months after planting the off shoots. A control treatment was sprayed with
water. Weekly inspection for pest infestation on treated and untreated area
was done one week after treatment, on 21% of October until April 26" by
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picking 100 leaves at random and carefully transferred to faboratory for
examination. Number of adult and nymphs of A. gossypii; M. persicae; T.
tabaci and nymphs of B. tabaci were counted and recorded on 3 inches of
each leaf.

At 120 days after planting, leaves of artichoke was collected
randomly from both treated and untreated plant and then were subjected to
the following chemical analysis:

1- Determination of total nitrogen was determined according to the method
of micro kjeldahl as described by Peach and Tracy (1956).
2- Total carbohydrates were determined according to Forsee (1941).
The following determination in the edible part of the capitula for to the
early and total yields Artichoke were carried out.

Total soluble solids (T.S.S) and total acidity were determined with
Abbe refractometer according to the method described by A.O.A.C
(1965). Reducing non-reducing and total sugars were determined according
to Forsee (1941) and Morell (1941). Inulin was determined according to the
method of Winton and Winton (1958).

The artichoke yields were determined throught the experimental
period according to Mansour (1983). All the aforementioned data were
statistically analyzed according to Sendecor and Cochran (1967).

RESULT AND DISCUSSION

1- Effect on some artichoke pests:

As shown in Table (1), treatment with GA3 increased the population of
Aphis gossypii Myzus persicae, and B. tabaci. On the other hand GA3
decreased the population of T. tabaci and A. helianthi during the two
seasons.

The mean number of A. gossypii in treated plants was76.9 and 93.8
individuals / 3 inches in 2000 / 2001 and 2001/ 2002 respectively. The
corresponding data in untreated plants were 74.6 and 82.5 individuals /3
inches. In treated plants the mean number of was 185 and 207.5 individuals /
3 inches and B. tabaci was 104.3 and 245.2 individuals / 3 inches in the first
and the the second seasons respectively. The corresponding data in
untreated plants were 99.4 and 101.2 individuals / 3 inches for M. persicae
and 102.6 and 118.3 individuals / 3 inches in the first and the second
seascrs respectively. Differences between averages of all insects in both
seascns were insignificant.
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Table (1): Effect of GA3 on some important pests population on
artichoke plant during two successive seasons, 2000/2001
and 2001/2002 at Giza governorate.

Mean No. of individuals /3 inch
Pests Treated Untreated
2000/2001 | 2001/2002 | 2000/2001 | 2001/2002

his gossypii (Glover) 76.9 93.8 74.6 82.5
fyzus persicae (Sulzer) 185 207.5 99.4 101.2
emisia tabaci (Genn.) 104.3 245.2 102.6 118.3
lhrips tabaci (Lind) 23.56 38.69 35.1 49.4

canthiophitus helanthi ( Rossi) 3.8 6.2 4.53 9.1

Non significant level at 0.05

The results in Table (2) cleared that GA3 gave a highly significant
increase in earliness of blooming in both seasons. Treated plant with GA3 at
20 PPM were 33.25 and 31.75 days earlier than the control in the first and
second seasons, respectively. El-Shal et al (1977) found that the greatest
effect of GA3 on earliness.

Table (2): Effect of GA3 on artichoke earliness during 2000
2001 and 2001 / 2002 seasons at Giza governorate.
Mean number of days until 25 % biooming
Treatment 2000/2001 2001/2002 Mean
A3 117.5 114.75 116.1
Control 150.75 146.5 148.6
Earliness 33.25 31.75 32,5

Data related to early and total yield are presented in Table (3), the
early yield recorded as number of heads produced per plant was significantly
increased by foliar spraying with GA3 (20 PPM) in both seasons compared to
the control. The number of heads of the early yield produced by this
treatment 19.62 and 27.7 % of the total yield in the two seasons, respectively.
El-Shal et al. (1977) mentioned that GA3 at 20.100 PPM sprayed one to three
times had insignificant effect on total yield and number of artichoke heads.

Effect on biochemical content:

Data presented in Table (4) show the total carbohydrates, total
nitrogen and C/ N ratio in artichoke leaves as affected by foliar spray with
GAa3. It is clear that total carbohydrates significantly affected by GA3. On the
other hand the C / N ratio and total nitrogen, not be affected by this regulator.
Bhattarcharjee et al (1978) found variable effect of GA3 on leaf nitrogen
content of dahlia plants.
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Table (3) : Effect of Gibberellic acid on early yield and total yield
of globe artichoke at Giza governorate during 2000/
2001 and 2001/ 2002 seasons.

Treatment year | Heads/Plant [ Kg/plant | Head wtg
Early yield
GA3 A 1.35 0.265 190.68
B 1.37 0.380 202.61
Control A 0.62 0.105 170.73 :
\ B 0.34 0.062 184 |
Total yield ]
GA3 A 10.58 2.015 189.53 ]
B 5.00 0.878 175.72 |
Control A 8.59 1.650 192.7 |
B 410 0.712 173.70 \
A = 2000 - 2001
B = 2001 - 2002

Table (4): Effect of Gibberellic acid on biochemical component
of globe artichoke leaves at Giza governorate.

Treatment Carbo:;c:?:-lnes (©) Total N % C/ N ratio
GA3 9.19 a 2.56 3.6
Control 8.0 b 2.42 3.3
L.S.D 05% 0.953 | - -

The effects of GA3 on total soluble solids, total acidity, sugar
fractions and Inulin percentage are presented in Table (5).

Table (5): Effect of Gibberellic acid on biochemical component of
globe artichoke heads at Giza governorate.

o| Acidity Sugar fractions % N
Treatment [T.S.S % mg / 100 Reducing | Non reducing Total |Inulin /o‘
Early yield
GA3
16.1 0.36 0.80 0.06 0.86 0.37
Control 16.2 0.37 0.70 0.09 079 | 035 ‘
Total yield
GA3
15.9 0.39 1.06 0.10 1.16 0.41
Control 15.18 0.39 0.98 0.1 1.09 04
R R R R R
A. gossypii 0.69 0.23 0.49 0.41 0.34
M. persicae 0.88 0.48 0.56 0. 61 0.46
B. tabaci 0.32 _ 0.13 0.86 - 0.53 0.97
T. tabaci 0.96 0.48 0.57 0.69 0.55
A.. helianthi __0.79 0.211 0.58 0.62 0.71

R = simple correlation
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The total soluble solids and total acidity were not affected by GA3 for both
early and total yield in two seasons compared to control. The total sugar and
reducing percentages were significantly increased by GA3 in the early yield.
Similar results for GA3 were obtained by Vereecke and Boesman (1974) and
El-Shal et al. (1977) dealing with grapes and globe artichoke at 20 PPM.,
respectively, found that GA3 decreased the total soluble solid. Also, data
show in Table (5) indicate that there were significant correlation between the
total soluble solid, total acidity, sugar fraction, Inulin and the A. gossypii, M.
persicae , B. tabaci, T. tabaci and A.. helianthi population
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